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COMPLETE SPECIFICATION. 



Improvements relating to Inspection Apparatus for Engineering Parts. 



We, Rolls-Royce Limited, of Nightin- 
gale Road. Derby, England, a British Com- 
pany, do hereby declare the invention, for 
which we pray that a patent may be granted 
6 to us. and the method by which it is to be 
performed, to be particularly described in 
and by the following statement; — 

This invention relates to inspection 
apparatus for engineering parts. 

10 According to the present invention inspec- 
tion apparatus for engineering parts 
comprises probe means and follower means 
inter-connected for conelated movement 
with respect to the engineering part to be 

15 inspected and a master part corresponding 
thereto, said probe means contacting the 
. surface of one of said parts and the follower 
establishing a spark gap with the other part, 
which gap is connected in a sparlc-inducting 

20 circuit comprising means for indicating the 
extent of spark gap. 

According to another aspect of the 
present invention, the apparatus may com- 
prise a base plate including means which 

25 support the probe and follower which are 
mechanically interconnected for correlated 
movement with respect to tfie part to be 
inspected and to the master part both of 
which are mounted on said base plate. 

30 The master part may conform wholly to 
the shape of the j)art to be inspected or may 
merely provide a number of index points 
correlated with the shape of the engineering 
part. Preferably the probe means is 

35 arranged to contact the master part and the 
follower establishes a spark gap with the 
■ part to he inspected. 

In accordance with a feature of the present 
invention the apparatus comprises a base 

40 plate having a pillar support mounted there- 
on on transverse slides, whereby said pillar 
support can be moved transversely and 
lengthwise of the plate in a horizontal 
[Price 3s. 6d.] 



plane, said pillar support additionally 
mounting for slidable movement in a verti- 45 
cal plane a transverse beam member, one 
end of which carries probe means and the 
other end of which carries follower means, 
said transverse and vertical sliding means 
confining the beam to positions parallel to 50. 
the base plate. 

The means for indicatmg the extent of 
the spark gap may comprise an electrical 
meter calibrated to give by the extent of 
its reading an indication of the actual length 66 
of the gap. Alternatively or additionafiy, 
the indicating means may comprise visual 
or aural means indicating that the extent 
of the gap is inside or outside prescribed 
limits. 60 

Conveniently the spark-inducing circuit 
comprises a step-up transformer fed from 
the mains, for example to produce a voltage 
of the order of 1000, this voltage being fed 
through a series resistance to the spark gap 65 
estabUsbed between the foUower and asso- 
ciated part 

There may be provided a triode valve the 
anode of which is at the supply potential the 
grid of which is connected between a 70 
resistance and the spark gap in the spark 
inducing circuit and the catiiode of which 
is connected through a series resistance to 
indicating means. 

The cathode is connected through series 75 
resistance to a direct current meter. The 
spark inducing cu-cuit and metering circuit 
preferably comprise means for adjusting the 
spark voltage and for adjustmg the sensi- 
tivity of the meter. Thus for example 80- 
ganged multi-position switches may be used 
selecting tappings on the transformer and 
selecting diifering resistances' in the metering 
circuit. 

Apparatus according to the .present inven- 85 
tion may be particularly useful where the 
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part to be inspected has surfaces which are 
at a substantial angle to one another. For 
example in the case of turbine blades and 
dies for casting or forging them surfaces on 
5 the root portion may be substantially at 
right angles to a surface of the profile por- 
tion. ■ By the use of probe and follower 
means with ends of substantially spherical 
forin the apparatus can be used to inspect 
10 such parts in one setting on the base plate, 

A preferred embodiment of the invention 
is illustrated in the drawings accompanying 
the Provisional Specification in which: — 

Figure I is a side elevation of the apara- 
15 tus; 

Figure 2 is a plan view; and 

Figure 3 is a diagram of a spark-inducing 
circuit. 

Referring to Figures 1 and 2 the appara- 
20 tus comprises a base plate 10 on which a 
pillar 11 is supported on cross-roller slides 
12 and 13. A vertical slide 14 on the pillar 
carries a transverse beam member 15. In 
this manner the beam can be moved in a 
25 vertical plane in the slide 14 and transversely 
and lengthwise of the base plate 10 on slides 
12 and 13 in a horizontal plane. Pillar 11 
carries a pulley 16 over which a cable 17 
passes, the cable being connected at one end 
30 to the transverse beam member 15 on the 
slide part thereof and at the other end to a 
counter-weight accommodated within the 
pillar II. 

The transverse beam supports at one end 
35 a probe 18 on a micrometer screw adjusting 
mechanism 18A and at the other end a 
follower 19, the follower 19 being electrically 
insulated from its support structure. The 
base plate supports a master profile part 20 
40 and the part to be inspected 21 and these 
parts are set up on the base plate in rela- 
tion to the probe 18 and follower 19, 
whereby in tracing the surface of the part 
20 with the probe 18 the follower 19 passes 
45 over the corresponding surface on the 
part 21. 

The follower 19 is connected in a spark- 
inducing circuit diagrammatically shown in 
Figure 3 which also indicates the part 21. 

50 In this Figure a transformer A has its 
primary winding A I connected to the mains 
supply. A secondary winding A2 has tap- 
pings Tl, t2, T3 with a selector switch S. 
The selector switch connects to a gap tesi&t- 

55 ance RG. The output voltage on the tap- 
ping Tl may be of the order of 1000 volts 
and that of T3 250 volts. The gap resis- 
ance is coimected to the follower 19 to 
establish a spark with the surface of the part 

60 21, which is earthed and connected to the 
earth connection of the secondary winding 
A2. 

The means for indicating the extent of 
the spark gap comprises a thermionic tube 
65 B having its anode plate Bl connected to the 



spark supply circuit. The grid Gl of the 
tube is connected to a point between the 
gap resistance RG and the follower 19. The 
cathode K is connected through one of the 
resistances RKl, RK2, RK3 to a direct 70 
current meter M. A selector switch V which 
is ganged with the selector switch S is 
arranged to place either resistance RKl or 
resistance RK2 or resistance RK3 in series 
with the meter M. The resistances are so 75 
chosen in relation to the spark voltage 
whereby when the high spark voltage, for 
example of 1000 volts, is applied, fuU scale 
reading of the meter M indicates a spark 
gap of approximately 0.005". At the lower 80 
voltage tapping T3 the voltage may be of 
the order of 250 and the full scale reading of 
the meter M indicates a spark gap of the 
order of 0.001". 

It will be appreciated that in using the 86 
apparatus the follower can be set up in rela- 
tion to the probe in such a manner as to 
give a preselected meter reading on a pre- 
selected master point. Thereafter the probe 
can trace the surface of the master part, 90 
whereby indications of the meter in the plus 
or minus sense from the preselected reading 
give an indication of the undersize or over- 
size of the part being inspected. 

In place of a visual meter indication. 95 
lighting circuits may be used which are for 
example illuminated when the manufactur- 
ing error in the part inspected exceeds a 
predetermined amount, or the indication 
may be given aurally. 100 

What we claim is: — 

L Inspection apparatus for engineering 
parts which comprises probe means and 
follower means interconnected for corre- 
lated movement with respect to the engin- 105 
cering part to be inspected and a master 
part corresponding thereto, said probe 
means contacting the surface of one of said 
parts and the follower establishing a spark 
gap with the other part which gap is con- 110 
nected in a spark-indncing circuit compris- 
ing means responsive to variation in the 
extent of spark gap. 

2. Inspection apparatus as claimed in 
Claim I which comprises a base plate which 115 
includes means which support the probe 
and follower which are mechanically inter- 
connected for correlated movement with res- 
pect to the part to be inspected and to the 
master part both of which are mounted on 120 
said base plate. 

3. Inspection apparatus as claimed in 
either preceding claim in which the probe 
means contacts the master part and the 
follower establishes a spark gap with the 126 
part to be inspected. . 

4. Inspection apparatus as claimed in 
any preceding claim which comprises a base 
plate having a pillar support mounted there- 
on on transverse slides, whereby said pillar 130 



iovec transversely and 
lengthwise of (he plate in a horizontal plane, 
said pillar support additionally mounting 
for slidabie movement in a vertical plane 

■5 a transverse beam member, one end of which 
carries probe means and the other end of 
which carries follower means said trans- 
verse and vertical sliding means confining 
the beam to positions parallel to the base 

10 plate. 

5. Inspection apparatus as claimed in 
any preceding claim in which the spark 
inducing circuit comprises a step-up trans- 
former adapted to be fed from the mains 

.15 the voltage from which can be fed through 
a spark gap established between the follov/er 
and associated part. 

6. Inspection apparatus as claimed in 
Claim 5 in which there is provided a triode 

.20 -valve the anode of which is at the supply 
potential the grid of which is connected 
between a resistance and the spark gap ih 
the spark inducing circuit and the cathode 



of which is connected through a series resis- 
tartctf to indicating means. 25 

7. Inspection apparatus as claimed in 
any preceding claim in which means are 
provided for varying a spark voltage and 
the sensitivity of indicatiiig means. 

8. InspectioQ apparatus as claimed ia 30 
Claim 5 or 6 which comprises ganged m\ilti- 
position switches st;lecting tappings on tha 
transformer and selecting differing resis- 
tances in the circuit which contains the indi- 
cating means. 35 

9. Inspection apparatus as claimed in 
any preceding claim m which the probe 
and follower have ends of substantially 
spherical form. 

10. Inspection apparatus substantially as 40 
described with reference to the said draw- 
ings. 

CLAREMONT HAYNES & CO.. 
Vernon House, Sicilian Avenue, 
Bloomsbury Square, London, W.C.1, 
Applicants' Solicitors. 



PROVISIONAL SPECinCATION. 



Improvements relating to Inspectioi 

We. Rolls-Royce Limited, of Nightin- 
gale Road, Derby, a British Company, do 

45 hereby declare this invention to be described 
in the following statement:— 

This invention relates to inspection 
apparatus for engineering parts. 
According to the present invention inspec- 

60 tion apparatus for engineering parts com- 
prises probe means and follower means 
intercoimected for correlated movement 
with respect to the engineering part to be 
inspected and a master part corresponding 

55 thereto, said probe means contacting the 
surface of one of said parts and the follower 
establishing a spark gap with the other 
part, which gap is connected in a spark- 
inducing circuit comprising means for indi- 

60 eating the extent of spark gap. 

According to another aspect of the presedt 
invention inspection apparatus for engineer- 
ing parts comprises a base plate including 
means supporting a probe and a follower 

65 which are mechanically interconnected for 
correlated movement with respect to the 
engineering part to he inspected, which part 
is mounted on the base plate in fixed corre-, 
lation with a master part corresponding 

70 thereto, said probe means being arranged 
to contact the surface of one of said parts 
and the follower establishing a spark gap 
with the other part which gap is connected 
in a' spark-inducing circuit comprising 

76 means for indicating the extent of the sparfc 
gap. . 

The master part may conform wholly to 
the shape of the part to be inspected or may 



L Apparatus for Engineering Parts. 

merely provide a number of index points 
correlated with the shape of tfie engineering 80 
part. Preferably the probe means is arranged 
to contact the master part and the follower 
establishes a spark gap with the part to. be 
inspected. 

In accordance with a feature of the present 85 
invention the apparatus comprises a base 
plate having a pillar support mounted 
thereon on transverse slides, whereby said 
support can be moved transversely and 
lengthwise of the plate in a horizontal plane, 90 
said pillar support additionally mounting 
for slidabie movement m a vertical plane 
a ^transverse beam member, one end of 
which carries probe means and the other 
end of which carries follower means. 95 

The means for indicating the extent of 
the spark gap may comprise an electrical 
meter calibrated to give by the extent of its 
reading an indication of the actual leaigth 
of the gap. Alternatively or additionally. 100 
the indicating means may comprise visual 
or aural means indicating that the extent 
of the gap is inside or outside prescribed 
limits. 

Conveniently th.e spark-inducing circuit 105 
comprises a step-up transformer fed from 
the mains, for example to prodiice a voltage 
of the order of 1000. this voltage being fed 
through a series resistance to the spark gap 
established between the follower and asso- 110 
dated part. The indicating means may 
comprise a triode valve, the anode of whidi 
is at the supply potential and the grid of 
which is connected on the downstrezan side 
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of the series resistances and upstream of 
the spark gap. The cathode is connected 
through series resistances to a direct current 
meter. The spark -inducing circuit and 
5 metering circuit preferably comprise means 
for adjusting the sparlc voltage and for 
adjusting the sensitivity of the meter. Thus 
for example ganged multi-position switches 
may be used selecting tappings on the trans- 

10 former and selecting dilTering resistances in 
the metering circuiF. 

Apparatus according to the present 
invention may be particularly useful where 
the part to be inspected has surfaces which 

15 are at a substantia! angle to one another. 
For example in the case of turbine blades 
surfaces on the root portion may be sub- 
stantially at right angles to a surface of the 
profile portion. By the use of probe and 

20 follower means of substantially spherical 
form the apparatus can be used to inspect 
such parts in one setting on the base plate. 

A preferred embodiment of the invention 
is illustrated in the accompanying drawings 

25 in which: — 

Figure lis a side elevation of the appara- 
tus; 

Figure 2 is a plan view; and 
Figure 3 is a diagram of a spark-inducing 
30 circuit. 

Referring to Figures 1 and 2 the appara- 
tus comprises a base plate 10 on "which a 

?illar 11 is supported on cross-roller slides 
2 and 13. A vcrtical slide 14 on the pillar 
35 carries a transverse beam member 15. In 
this manner the beam can be moved in a 
vertical plane in the slide 14 and trans- 
versely and lengthwise of the b.ase plate 10 
on slides 12 and 13 in a horizontal plane, 
40 Pillar 11 carries a pulley 16 over which a 
cable 17 passes, the cable being connected 
at one end to the transverse beam member 
15 on the slide part thereof and at the 
other end to a counter-weight accommodated 
45 within the pillar 11. 

The transverse beam supports at one end 
a probe 18 on a micrometer screw adjusting 
mechanism 18A and at the other end a 
follower 19, the follower 19 being electric- 
50 ally insulated from its support structure. The 
base plate supports a master profile part 
20 and the part to be inspected 21 and these 
parts are set up on the base plate in rela- 
tion to the probe 18 and follower 19, where- 
65 by in tracing the surface of the part 20 with 
the probe 18 the follower 19 passes over the 
corresponding surface on the part 21. 
The follower 19 is connected in a spark- 



inducing circuit diagrammatically shown in 
Figure 3 which also indicates the part 21. 60 
In this Figure a transformer A has its 
primary winding AI con^nected to the mains, 
supply. A secondary winding A2 has tap- 
pings Tl, T2, T3 with a selector switch S. 
The selector switch connects to a gap resis- 65 
tance RG. The output voltage on the 
tapping TI may be of the order of 1000 volts 
and that of T3 250 volts. The gap resis- 
tance is connected to the follower 19 to 
establish a spark gap with the surface Of 70 
the part 21, which is earthed and connected 
to the earth connection of the secondary 
winding A2. 

The means for indicating the extent of 
the spark gap comprises a thermionic lube 75 
B having its anode plate Bl connected to 
the spark supply circuit. The grid GI of the 
lube is connected to a point between the gap 
resistance RG and the follower 19. The 
cathode K is connected through one of the 80 
resistances RKl. RK2, RK3 to a direct 
current meter M. A selector switch V which 
is ganged with the selector sviritch S is 
arranged to place either resistance RKl or 
resistance RK2 or resistance RK3 in series 85 
with the meter M. The resistances are so 
chosen in relation to the spark voltage 
whereby when the high spark voltage, for 
example of 1000 volts, is applied, full scale 
reading of the meter M indicates a spark 90 
gap of approximately 0.005". At the lower 
voltage tapping T3 voltage may be of the 
order of 250 and the full scale reading of 
the meter M indicates a spark gap of the 
order of 0.001". 95 

It will be appreciated that in using the 
apparatus the follower can be set up in 
relation to the probe in such a manner as 
to give a preselected meter reading on a 
preselected master point. Thereafter the 100- 
probe can trace the surface of the master 
part, whereby indications of the meter in the 
plus or minus sense from the preselected 
reading give an indication of the undersize 
or oversize of the part being inspected. 105- 

In place of a visual meter indication, light- 
ing circuits may be used which axe for 
example illuminated when the tnantifacttJr- 
ing error in the part inspected exceeds a 
predetermined amount. 110- 

CLAREMONT HAYNES & CO., 
Vernon House, Sicilian Avenue, 
Bloomsbury Square, London, W.C.1, 
Applicants' Solicitors. 
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